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Project Outcomes

The ASHRAE Epidemic Taskforce (ASHRAE-ETF) has released several 
COVID-19 mitigation strategies for commercial buildings.

ComStock was used to analyze the impact of select strategies on the 
existing commercial building stock. Quantities of interest include:

Å Energy consumption

Å Peak demand

Å Indoor air conditions (temperature and humidity)



ComStock Overview 
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ComStock Overview

ComStock is a DOE platform, with NREL as the lead developer, that models the 
U.S. commercial building stock using OpenStudio/EnergyPlusto perform 
physics-based building energy modeling simulations. 
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ComStock Overview
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ComStock ïBuilding Stock Area Composition

Å This analysis omits health care building types
Å Building area scaled on a building type basis using CBECS 
Å Total stock area modeled = 54.7 billion square feet, which is approximately 65% of the commercial 

building area in the U.S.
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Disclaimer

This project is intended to analyze how specific COVID-19 
mitigation strategies recommended by the ASHRAE-ETF 
impact the energy and indoor air conditions of the U.S. 
commercial building stock. It does not study the effectiveness 
of different strategies at decreasing the spread of COVID-19.

This project is analyzing the existing U.S. commercial building 
stock with no changes to building schedules or occupant 
behavioras a result of the 2020 COVID-19 pandemic.



COVID-19 Mitigation Strategies



COVID-19 Mitigation Strategies for Analysis 

ASHRAE ETF-recommended strategies studied:

ÅUpgrade to MERV-13 filters

ÅDisable demand control ventilation (DCV)

Å Increase minimum outdoor air to 100%

ÅHVAC flushing mode operation



Upgrade to MERV-13 Filters

Description: Replace existing HVAC filter with a minimum MERV 13 rating filter on air handling units.

ComStockImplementation & Assumptions:

Å Applicable to buildings that constitute about 80% of total building stock by area.

Å лΦпέ ǎǘŀǘƛŎ ǇǊŜǎǎǳǊŜ ƛƴŎǊŜŀǎŜ ƻƴ ǎǳǇǇƭȅ Ŧŀƴǎ ƻŦ ǾŀǊƛŀōƭŜ ŀƛǊ ǾƻƭǳƳŜ ό±!±ύ ŀƴŘ Ŏƻƴǎǘŀƴǘ ŀƛǊ ǾƻƭǳƳŜ 
ό/!±ύ ŀƛǊ ŘŜƭƛǾŜǊȅ ǎȅǎǘŜƳǎΦ !Ŏǘǳŀƭ ǇǊŜǎǎǳǊŜ ŘǊƻǇǎ ǿƛƭƭ ǾŀǊȅΦ лΦпέ ǿŀǎ ŘŜǊƛǾŜŘ ŦǊƻƳ !{Iw!9 флΦмΥ 
Energy Standard for Buildings Except Low-Rise Residential Buildings.

Å Does not affect zone terminal equipment (i.e., PTACs, unit heaters, etc.).

Å Only implemented in air handlers that serve zones with people.

Å Assumes existing fans can overcome additional pressure drop and have been balanced to maintain 
design airflows.

Å Equipment sizing to remain consistent with base run.



Disable Demand Control Ventilation

Description: Disable existing DCV acting to reduce outdoor air during periods of 
low occupancy.

ComStockImplementation & Assumptions:

Å Applicable to buildings that constitute about 3% of total building stock by areaτDCV 
saturation in ComStock baseline is primarily driven by building energy code 
requirements.

Å DCV is disabled wherever it exists in ComStock baseline (which represents the existing 
U.S. building stock).

Å Equipment sizing to remain consistent with base run.



Increase Minimum Outdoor Air

Description: Increase outdoor air ventilation during occupied hours in air 
handling units.

ComStock Implementation & Assumptions:

Å Applicable to buildings that constitute about 80% of total building stock by area

Å 100% minimum outdoor air during occupied hours for VAV and CAV air delivery units. 

Å Does not affect zone terminal equipment (i.e., PTACs, unit heaters, etc.).

Å Only implemented in air handlers that serve zones with people.

Å Equipment sizing to remain consistent with base run.



HVAC Flushing Mode Operation

Description: Flush the building pre- and post-occupancy for a period of 2 
hours at a rate of at least 3 air changes per hour (ACH) of outdoor air. 

ComStock Implementation & Assumptions:

Å Applicable to buildings that constitute about 77% of total building stock by area.

Å Flush period applied to VAV, CAV, and DOAS air delivery units, excluding PIUs, during 
applicable times at a calculated rate of at least 3 ACH of outdoor air or maximum 
possible.

Å Does not affect zone terminal equipment (i.e., PTACs, unit heaters, etc.).

Å Only implemented in air handlers that serve zones with people.

Å Equipment sizing to remain consistent with base run.



Aggregate Results



Aggregate Results: Energy by End Use

MERV13: Small increase in fan energy due to increased static pressure drop. Small increase in cooling 
energy and decrease in heating energy due to additional fan waste heat in air stream.

3689.736M 3720.908M (+0.8%) 3694.702M (+0.1%)

4595.031M (+24.5%)

3978.425M + (7.8%)



Aggregate Results: Energy by End Use

Disable DCV: Minimal impact overall due to low saturation of DCV in the existing building stock. Small 
increase in heating and cooling energy.

3689.736M 3720.908M (+0.8%) 3694.702M (+0.1%)

4595.031M (+24.5%)

3978.425M + (7.8%)



Aggregate Results: Energy by End Use

100% Minimum Outdoor Air: Large increase in heating energy and cooling energy due to increased outdoor air requiring conditioning. Heating 
increase is larger than cooling increase due to the increased temperature delta of outdoor versus indoor air in the heating season versus the 
cooling season.

3689.736M 3720.908M (+0.8%) 3694.702M (+0.1%)

4595.031M (+24.5%)

3978.425M + (7.8%)



Aggregate Results: Energy by End Use

HVAC Flushing: Moderate increase in heating and cooling energy due to increased outdoor air during flush periods which requires additional 
conditioning. Fan increase is larger than other strategies because the operation hours in which the fan operates is extended.

3689.736M 3720.908M (+0.8%) 3694.702M (+0.1%)

4595.031M (+24.5%)

3978.425M + (7.8%)



Aggregate Results: Energy by Fuel Type

The 100% minimum outdoor air strategy is the most impactful to both fuel types, with gas being impacted to a greater extent. 

3689.736M 3720.908M (+0.8%) 3694.702M (+0.1%)

4595.031M (+24.5%)

3978.425M (+7.8%)

(-1.0%) (+0.4%)

(+75.2%)

(+18.3%)

(+1.4%) (+0.0%)

(+8.4%)
(+4.3%)



Aggregate Results: Electric Peak Demand (non-coincident)

The 100% minimum outdoor air strategy results in the largest impact on non-coincident peak electric demand.

(+0.9%) (+0.1%)

(+24.8%)

(+9.0%)
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